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Abstract



Introduction 
The Purpose of this literature review is to find out what are the causes of Gestational Diabetes Mellitus (GDM) and its effects on pregnancy.  Around 16 out of 100 women develop GDM in UK. Gestational Diabetes Mellitus (GDM) happens when a woman has hyperglycaemia (high sugar levels) during pregnancy. The high sugar levels rise when there are low insulin producing cells in the pancreas or when the body becomes insulin resistant (Plows et al, 2018). 
The World Health Organisation defines high blood sugar levels as:
· Blood glucose levels greater than 7.0 mmol/L (126 mg/dl) when fasting
· Blood glucose levels greater than 11.0 mmol/L (200 mg/dl) 2 hours after meals
Having high blood glucose levels above 7.0mmol/L for a long period of time can harm a person's internal organs and they would not show symptoms until their glucose levels has reached 11.0mmol/L (WHO, 2021). 
A woman can develop GDM and any stage of their pregnancy, but it is common to develop it during the second or third trimester. If GDM is not detected early enough during pregnancy it can become very dangerous for mother and baby and cause life threatening risks. 
Early detection of GDM will help reduce risks by allowing women to manage their glucose levels during pregnancy through dieting and in some circumstances taking medication or insulin (NHS,2019).
Around 24-28 weeks of pregnancy woman are tested for GDM if they are at risk group which are:
· Having High Body Mass Index (BMI)
· GDM in previous pregnancy
· Previous baby weighing over 4.5kg at birth
· Parents or siblings have diabetes
· If they are south Asian, Black, African-Caribbean, or Middle Eastern ethnic origin
Women are tested for GDM by Glucose Tolerance Test, which involves blood tested while fasting and then blood tested again 2 hours after taking glucose drink. 
Because Gestational Diabetes Mellitus is relatively a new condition found in pregnancy more research is required to find out the cause of this condition and how it effects pregnancy.

Literature Review:
The Causes of Gestational Diabetes Mellitus and Its effects On Pregnancy
The exact cause of Gestational Diabetes is yet unknown, so there has not been a definite treatment that pregnant women can use to prevent gestational diabetes occurring. However, some ‘possible’ causes of GDM have been found by scientists and the impact GDM on Many women. By understanding causes and impact of GDM can help plan on providing early intervention to reduce risk factors. 
The aim of this literature review is to find ‘What causes Gestational Diabetes Mellitus and the effects it has on pregnancy. This will the help determine what type of women are higher risk of GDM and how they can avoid it affecting them during and after pregnancy. 

Causes of Gestational Diabetes 
A study carried out in Saudi Arabia; King Khalid University hospital was to find if obesity was a possible cause for diabetes. The study consisted of 2701 pregnant women who were in their first trimester and none of these women had GDM. The women were split into two groups, Group 1 obese (high BMI) and Group 2 on obese (BMI within range). After taking a Glucose Tolerance Test in their second trimester the result was that 63% of obese women in Group 1 developed GDM and only 14% of non-obese women in Group 2 developed GMI. The study proved that pregnant women have an increased chance of developing GDM if they are obese and recommends that women should ensure their BMI is within range before conceiving to achieve a healthy pregnancy (Wahabi et al, 2014).
Naseer et al, (2020), strongly agrees and has conveyed in their research that obesity and choices of lifestyle have a huge impact on developing GDM. Their findings show that South Asian women, specifically from Indian, Pakistani, and Bangladeshi ethnicity develop GDM three times more than white ethnicity. Also, when comparing South Asian women who were born in Asia to UK born south Asian women it shows that GDM is higher in women born in Asia. South Asian born women lack in awareness of healthy lifestyle and strictly follow cultural diet and lifestyle, they also do not exercise regularly due to cultural restrictions.  This causes them to have increased BMI and have an unhealthy diet, which increases their chances of developing GDM (Nasser, 2020).  
Women who are above the age of 30 are at greater risk of developing GDM during pregnancy (Jolly et al, 2000). Ales et al (1990), explains in their findings that the main reason for this that most women aged above 30 have pre-existing diabetes and hypertension which is not always detected before pregnancy and this progresses into GDM. Another reason why older women are at high risk of developing GDM is because their pancreas function reduces and insulin levels decrease with age, therefore are unable to produce sufficient insulin during pregnancy (Rosenthal and Patterson-Brown, 1998). 
An interesting examination carried out by William et al, (2003) proves that women who have family history of Type 2 Diabetes are 8 times more at higher risk of developing GDM. Fajans et al (2001) findings identify that there are 6 types of specific MODY (maturity of diabetes of the young) that mutates genes at young age, and this exists in people with types 2 diabetes, and does not happen in type 1 diabetes. Shaat et al (2006) study on 1232 Scandinavian pregnant women with family history of type 2 diabetes finds that women have developed 3 of those 6 MODY mutations of the genes during late pregnancy. 648 women of these developed gestational diabetes during pregnancy. This result suggests that there are high chances that GDM is caused by genetic history of type 2 diabetes. High risk of GDM occurs in women who have type 2 diabetes prevalent in their maternal or grand maternal side rather than paternal and grand paternal side (Harder et al, 2001).
Physical inactivity is another factor that causes Gestational diabetes Mellitus. Exercise can help control glucose levels and prevent GDM (Yaiza et al, 2014). By exercising, a person’s muscles would use up the glucose in their blood stream and this would cause their glucose levels to drop. Secondly after physical activity muscles in the body become more sensitive to effects of insulin (the hormone which decreases them blood glucose). This means that glucose levels will remain lower for longer (De Barros et al, 2010). Callaway et al, (2010) observational study consisted 25 obese pregnant women who all had GDM. They were asked to exercise during pregnancy for 12 weeks, exercises were aerobics and muscle toning. The outcome of the study was that after 12 weeks all women became glucose tolerant, which was proved by a fasting blood test. Stafne et al (2012) suggests that early intervention of exercise may be the key to prevent GDM. 
Women who have had GDM in one pregnancy have a risk of 41% – 42% chance of GDM recurrence their next pregnancy.  Also, the more GDM pregnancies women have, increases the risk of GDM recurrence in another pregnancy (Getahun et al, 2010). Kim et al, (2007) research suggests that the recurrence of GDM in white ethnic group is around 30% -37% and much higher in ethnic minority groups 52%-69%. However, whether the risk of recurrence is high or low there is always chances of recurrence. Knowler et al (2002) strongly recommends that early intervention and support needs to be provided to pregnant women who have had previous GDM in pregnancy, so that they can reduce the risks of GDM in the current pregnancy.

The effects of GDM on pregnancy
One of the effects of having gestational diabetes is that it can cause foetal macrosomia. Foetal macrosomia is when the foetus is weighing larger than 4 -4.5 kg regardless of its gestational age. This can happen when large amount of glucose in the bloodstream passes through the placenta into the foetus’s blood stream, which then develops excess body fat on the foetus (Dugan and Ma-Crawford, 2019). The danger of foetus macrosomia is that it can increase the risks of uterus rupture, if the mother has had a previous caesarean or uterus surgery (Conway and Langer, 1998).
GDM being the cause of having macrocosmic foetus can make birth extremely difficult for women. Large babies can become oxygen deprived during birth, which then would require baby to have neonatal care afterbirth (Henriksen, 2008). Another problem identified is that large babies can be extremely difficult for women to deliver as they may become stuck in the birth canal and need vacuum and forceps to help deliver baby. Serious injuries can occur when delivering large babies as there can be damage to the birth canal also damage to the baby’s limbs (Campbell, 2014). In most cases where GDM has caused babies enlarge, women are offered a C section to help reduce injuries during birth, however even c-sections carry a lot of risks, such as excessive bleeding in the uterus, infections in the wound, also women experiencing a lot of pain and need more time to recover (Wang, 2019). 
GDM can cause pregnant women develop preeclampsia, this is a sudden rise in high blood pressure. Having preeclampsia can be life threating for both mother and baby. Around 5% of women are affected by preeclampsia and most of the time it is caused by gestational diabetes. By not treating preeclampsia can cause convulsion or stroke to the mother, also it can lead to having a still birth (Lee et al, 2017). 
Polyhydramnios is a condition which is increased volume of amniotic fluid in pregnancy. It is commonly caused by GDM. The risks of having polyhydramnios are that waters may break early in pregnancy which would cause the mother to go into labour before 37 weeks gestation. Babies born before 37 weeks are known to be preterm babies, and the risk of being preterm is that the baby’s lungs may not be functioning fully. This would lead to baby having breathing difficulty and would require neonatal attention (Gica, 2019). Another risk factor of polyhydramnios is having a prolapsed umbilical cord during birth, this means that the umbilical cord would have slipped in front of baby during birth and would come down the cervix. The risk of prolapsed umbilical cord is that it can be squeezed during contractions which will stop blood and oxygen supply to the baby. Lack of oxygen can cause long term harm to the baby or even death (Bashiri, Jordana and Moshe, 2011). Freunhilkd, (2013) explains other risks that related to polyhydramnios are mother experiencing shortness of breath, increase in mothers blood pressure during pregnancy and having urinary tract infection. 
GDM can be a possible cause for women to miscarry, research findings suggest that around 39% of women miscarry before 23-week gestation due to GDM (Lee et al, 2018). However, Khalil et al (2012) explains that there is no strong evidence that can confirm this finding is accurate as most women are not tested for glucose tolerance until after 26 weeks of pregnancy, so there could be a possibility that there are higher number of women who miscarry due to GDM. Stacey et al (2019) conveys in their research that women with GDM are at higher risk of having a still birth and that women with GDM are at 44% higher risk of having still birth. Women can avoid having still birth by managing their diet, taking metformin or Insulin which would control their glucose levels during pregnancy. 
Due to high levels of glucose passing through the mother’s vessels, it can cause damage to the vessels which lead to poor blood circulation. Having poor blood circulation means that the baby would not receive enough nutrients and oxygen which often results in still birth (Rosenstein et al, 2012). Anderson et al, (2005) report in their study that maternal obesity and gestational diabetes are high risk factors of birth defects. Poor blood circulation due to GDM are known to cause the following defects, such as heart and renal defects, urinary tract defects, lower limb reduction defects, skeletal defects and caudal dysgenesis which is a tail like bone formed at the end of spine. These abnormalities are likely to occur 2.9 times more on babies from gestational diabetes pregnancy than normal pregnancy (Anderson et al, 2005). 
It has been found that when glucose levels are elevated during pregnancy due to GDM, babies become used to surviving on large amount of glucose, however straight after birth baby’s sugars can drop drastically and can cause a condition called hypoglycaemia. Hypoglycaemia condition causes the baby to have seizures, difficulty breathing and to feel very weak and this would mean neonatal unit would have to intervene to stabilize baby’s sugar levels with glucose solution (Garcia-Patterson, 2012). 
Mojtahedi et al (2018) also found in their study that due to GDM babies are highly likely to get jaundice. Jaundice is a yellow discoloration that occurs on skin and eyes because of high amount dead red blood cells called bilirubin in baby’s blood. Jaundice can make the baby feel feverish, weak and may not take feeds after birth. Neonatal Unit may need to keep baby under ultraviolet light to reduce the bilirubin levels in the blood stream. Keren et al (2005) research explains that women who have GDM at three times at higher risk of having babies who develop jaundice than women without GDM. 
Women who have gestational diabetes have 60% of chance developing type 2 (T2) diabetes in later life. The reason for this is that the body does not always overcome being insulin resistant.  However, gestational diabetes is temporary and usually goes away after birth unlike Type 2 diabetes which can stay for a lifetime (Noctor, 2015). 
Methodology
To start my research process, I had to decide on a topic which interested me, I had chosen the topic diabetes. I was interested to research about diabetes because it was a very common condition and wanted to find out more about it. I then narrowed my search parameters because diabetes was a very broad topic which affects all kinds of people. I noticed that there was little awareness about gestational diabetes therefore narrowed my topic to the causes of gestational diabetes and effects on pregnancy.
 From the topic I then created a research question which I could answer after I carried out my research. My question was ‘what are the causes of gestational diabetes and the effects it has on pregnancy? The question was too long to answer, so I created 2 subheading questions, what are the causes of gestational diabetes and what are the effects of GDM on pregnancy? Using sub questions, I was then was able to carry out preliminary research, to understand more about my topic. Preliminary research are research studies already carried out about this topic by other researchers that would help me gather more information and understanding about the topic.
I used the search engine google scholar as it provides articles, reports and other scholarly literatures that would provide with literature about my topic. To start my search, I entered the following key words onto google scholar, ‘causes of GDM’ and ‘effects of GDM on pregnancy’. These key words gave me a few articles but to help research further I adjusted my keywords to, ‘woman’s age + gestational diabetes’, ‘ethnicity + gestational diabetes’ because I found out from some articles that these were causes of GDM. When I found one article explaining a cause of GDM, I then used key words from that article and entered in the search engine to find more articles around that topic, so that I could rely on that information and believe it was accurate. when I found report on obesity causing GDM, I entered the keywords ‘obesity+ GDM’ and found many articles that reported about obesity causing GDM, this meant that the information was accurate, and I could write my review about this cause. 
Google scholar provided me with hundreds of research studies and articles. However, I was more interested on the most reliable and relevant reports so that my finding can be accurate. I adjusted the date of the article from year 2017 onwards so it would upload the latest articles. As there were not many articles available from 2017 year onwards, I then set the year to 2010 onwards, which gave me a range of articles to choose from. I then selected articles that mostly cited by people because they were likely to be more trustworthy. I ensured I selected articles that were cited by hundreds of people rather than under a hundred. 
Ethical consideration
I ensured that any information used from articles to carry out research was referenced and cited in my literature. By doing this I have ensured that I have not taken any credibility for the information I have used and made sure that it is known to readers they were someone else’s findings. 
When using studies and data I ensured that any participant’s names and personal information where not revealed, this to respect their confidentiality and to comply with the Data Protection Act 2018.I avoided plagiarism by not copying author’s work word for word and made sure I have acknowledged the author in my work and referenced them correctly. 

Finding and discussions 
The main causes of Gestational diabetes Mellitus are:
· Obesity- women having high body mass index (before pregnancy) Can contribute developing GDM. Having BMI above 30 can mean there are too much fatty acids and inflammation present in the body which leads to insulin resistance, this then causes glucose to build up during pregnancy (Chu et al, 2007). Kim et al (2010), reports in their study that nearly half of GDM pregnancies could be prevented if women were to manage weight before conceiving.
· Ethnicity – depending on what the ethnic background is of the women; they are likely to have GDM. Studies suggest black, middle east and south Asian ethnic groups have high risk of developing GDM during pregnancy than white ethnicity, this is because they have more central fat in their body, they inherit MODY (maturity on set diabetes of the young) that mutates their gene, also because they have deficiency in vitamin b12 (Oldroyd, 2005). 
· Family History – women who have type 2 diabetes (T2D) in their family, especially their maternal side are more likely to develop GDM. This is because women inherit MODY (Maturity Onset Diabetes of the Young) also they have similar lifestyle. However more evidence is needed to understand why GDM is inherited because although women who have at least one member of family with T2D develop GDM, there is not sufficient evidence to explain why (Robitaille, 2008). 
· Lifestyle – poor diet, lack of exercise and weight gain are factors that contribute in developing GDM. Studies suggest that during pregnancy, metabolism slows down which causes sugars to remain in the body and pass through the placenta to the baby. it is important that before pregnancy sugar intake is reduced so that insulin resistance does not occur. Also lack of exercise causes the muscles in the body to lose sensitivity to insulin which usually controls the sugar levels (Bardon, 2017).  
· Previous GDM Pregnancy – There is 50% chance of GDM recurrence in the next pregnancy due to the woman’s lifestyle, weight, ethnicity, and age. The older the women are the less insulin resistant she will become during pregnancy (McNeill et al, 2001)
The effects GDM has on pregnancy are:
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